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.2012.12.0Abstract Open spaces is an essential part in Early Childhood Centers (ECCs) where children’s
play takes place. Children’s play is associated with space concept, the attraction to openness and
the sense of spaciousness, or in a few words: being free. Accordingly, the adequate selection of ﬂoor-
ing materials for such spaces is considered the principal aspect of their workability.
This paper discusses the factors affecting the choice of ﬂooring materials in (ECC) outdoors.
These factors include function suitability, safety and low maintenance considerations. The paper
guides (ECC) owners and managers in Egypt to the right decisions about ﬂooring materials choices,
in order to attain a safe and low maintenance Landscape.
 2013 Ain Shams University. Production and hosting by Elsevier B.V.
All rights reserved.1. Introduction
Children have a close physical relationship with landscape sur-
faces and elements, not because they are closer to the ground
but because they scrutinize and learn about environments by
their direct senses [1]. There are many fundamental reasons
why outdoor play is critical for young children in (ECC) pro-
grams. Children need to develop their motor skills; outdoor
play enables young children to learn lots of things about the0530685.
o.com (D.K.E.-d. Kamel),
odeir).
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04world and about their own physical and emotional capabilities.
Children need opportunities to explore, experiment, manipu-
late, reconﬁgure, expand, inﬂuence, change, marvel, discover,
practice, dam up, push their limits, yell, sing, and create.
Some of our favorite childhood memories are outdoor activi-
ties; outdoor play is one of the things that characterize
childhood.
The early childhood centers are traditionally composed of
six main areas: the classrooms, an outdoor space, a multipur-
pose room, a health center, a teachers’ workplace, and an
administrative ofﬁce. In addition, an early childhood center
that operates a full-day program may also need a food prepa-
ration area. Outdoor spaces can be seen as an extension of the
indoor environment that should allow for both free and struc-
tured play [2]. The outdoor space always includes a planting
area, a sand box, a quiet area, and a dramatic playground –
playing with balls, hoops, boxes and playground equipment.
Shading is also recommended to avoid excessive sun for young
children [3].ier B.V. All rights reserved.
940 D.K.E.-d. Kamel, L.M. KhodeirEstablishing or even renovating ﬂoorings of an open space is
a critical issue starting from choosing proper material, installing
and ﬁnally maintaining it; it is a process that includes different
procedures depending on the nature of the applied material.
In this paper, the focus will be on open space ﬂoorings and their
alternatives in (ECC). The evaluation strategy emphasizes the
applicablemaintenance for owners, and safety requirement; def-
initely, site physical characteristics (soils, topography and drain-
age, microclimate, sun and shade), design concept and form
themes are of a great importance in alternatives’ selection, but
they are out of the scope of this paper.1.1. Problem deﬁnition
This paper is concerned with the lack of a deﬁnite strategy
for the selection of safe and low maintenance ﬂooring in
ECC outdoors in Egypt. The ECC stakeholders are in bad
need for speciﬁc procedures to guide their choices about
the outdoor ﬂooring as a vital element of the children’s
experiment. The proposed strategy underlines lowTable 1 questions involved in the semi- structured interview.
Questions
(1) Does your ECC include any open space?
(2) What are the ﬁnishing materials that are
used in your outdoor space ﬂoor? (Grass,
paving tiles, sand... etc.)
(3) What are the primary uses of your open
space? Examples include: (children’s play areas,
gardening, sports, swimming, outdoor
activities, reading places, parties... etc.)
(4) What kind of atmosphere would you like to
create in your landscape design (peaceful,
inviting, exciting...)? (Identify choices of forms
– geometric, naturalistic or combination of
both), colors, materials... etc., that are used
consciously to reach a speciﬁc aim
(5) In case of planting lawns, do you have an
irrigation system? And did you choose the kind
of grass which is adequate to our semi-arid
weather in general and your garden’s
microclimate in particular?
(6) How much time do the kids presently spend
outside in your garden?
(7) Did you consider utilities and utility areas
when you choose and install your ﬁnishing
ﬂoor?
(8) Do you apply periodical maintenance
processes in your open space? (Very low, low,
moderate, high)
(9) What is the approximate total cost of the
ﬁnishing material(s) used in the outdoor space,
including material cost, installation cost,
preventive maintenance cost and the
replacement costs?
(10) Are there any special elements in your
landscape that need special attention?
(11) Do you like to modify or change the design
and the materials of your open space? Why?maintenance and safety considerations that, in turn, fulﬁll
outdoors’ workability.
1.2. Hypothesis
This paper assumes that the selection of the outdoor ﬂooring
in ECCs is coherent to low maintenance and safety consider-
ations that achieve workability. Therefore, this issue should
be allocated on the top of the priorities when selecting outdoor
ﬂoorings in ECCs.
1.3. Objective
This paper aims at (1) knowing if the open area is an important
element in the early childhood centers in Cairo/Egypt, (2)
determining the required elements and different allocated
zones in the outdoor space and accordingly, and (3) establish-
ing a strategy towards the selection of outdoor ﬂoorings, that
depends on safety and low maintenance factors in accordance
with space function.Goals
To know how the owner realizes the
importance of the existence of open spaces in
kindergartens
To determine the favorite alternatives which
are used in kindergartens
To measure the adequacy of the used
materials with the function of the open space
To judge the adequacy of the materials used
with the kind of landscape atmosphere
To know if the owner considers weather
conditions in selecting playground materials
to achieve environment-friendly landscape
To determine the foot traﬃc rate and the
eﬃciency of the ﬂoor used materials
To know if the used materials facilitate or
hinder utilities requirements
To detect the applied maintenance rate in
compliance with the used ﬂooring materials
To calculate the total life-cycle cost of the
used material and to be able to apply
economical evaluation tools on diﬀerent
alternatives
To detect the impact of special elements on
maintenance rate and the way they aﬀect
choices in landscape materials afterwards
To specify the owner’s point of view, real
problems, and any unpredicted factors
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Like surveys, case study research is one of those researches
which can take a qualitative or quantitative stance. In this pa-
per the case studies are illustrative description and analysis to
the importance of open spaces in (ECC) and ﬂooring material
alternatives as a crucial element to achieve safe and low main-
tenance landscape. The choice of ECC as a case study is based
on socio-cultural changes in Egypt especially the Cairene soci-
ety, where women go to work, in addition to the awareness of
the importance of the ECC’s role in developing children’s
behavior and knowledge.
Generally, case study researches can identify how a com-
plex set of circumstances come together to produce a particular
manifestation. In this research, data collection depends on
semi-structured interviews and observations.
1.4.1. Semi-structured interviews
The semi-structured interviews involve a series of open-ended
questions directed to the owners or managers concerning the
topic that the researchers want to cover. The open-ended nat-
ure of the questions deﬁnes the topic under investigation but
provides opportunities for both interviewer and interviewee
to discuss some topics in more detail. If the interviewee has dif-
ﬁculty answering a question or provides only a brief response,
the interviewer can use cues or prompts to encourage the inter-
viewee to consider the question further [4].
The semi-structured interview comprises eleven questions;
each one has its own goal. Deﬁnitely, some answers may inter-
lace; namely, questions differ in their structure but they may
achieve intermingled goals. Questions have been asked in Ara-
bic in the order shown in Table 1.
1.4.2. Observation
In this research, it is not observation of people that is required,
but observation of the environment. This can provide valuable
background information about the environment where a re-
search project is being undertaken. Observations have been
carried out taking into account: site physical characteristics
(soils, topography and drainage, microclimate, sun and shade),
design concept and form themes, and any site restrictions.
2. Safety and maintenance considerations
As previously discussed, both safety and maintenance consid-
erations have greatly affected the development of open-space
ﬂooring in ECC. While safety forms a vital factor in selecting
a ﬂooring type for the open space, maintenance considerations
assure that the selected material will work effectively through-
out its lifetime.
Deﬁnitely, safety has the precedence in designing children’s
play areas. Injuries that might happen in an open space area
could be more than that of scraped knees or minor bruises;
about 80% of the injuries occur when children fall from playvery
1/3
low
ye
 mai
arly
nten
ch.u
enc
ps
e low
3/
 mai
6 yr
nten
 ch.
enc
ups
e
Figure 1 Applicable maintenance leveequipment on the wrong type of ﬂooring. To reduce the likeli-
hood of serious head injuries, a shock absorbent and protec-
tive surface is used under and around the play equipment [5].
Furthermore, avoiding any plants that are toxic, irritating,
or coated with pesticides or weed control toxins, as well as
bumpy ground, unstable or rotting trees, and sharp or pointy
objects is advised [6].
On the other hand, maintenance is the warrantor for the
efﬁciency of such outdoor ﬂooring materials. Levels of the re-
quired maintenance and the rate of applications (for example,
cleanup procedures and watering – in the case of using natural
lawns) depend on the type of surface materials [7]. Mainte-
nance levels can be categorized as follows: very low mainte-
nance (1–3 checkups per year), low maintenance (3–6
checkups per year), medium maintenance (monthly checkups),
and high maintenance (1–2 monthly checks or weekly clean-
ups) (Fig. 1) [8].3. Case studies: ECCs in Cairo
Case studies will be presented through two phases: ﬁrst, the
phase of description (based upon collected data from semi-
structured interviews and observations) and secondly, the
phase of ﬁndings and discussions.
3.1. Description
In this phase, it is crucial to build up from the segments in or-
der to make sense of the whole picture. Opening eyes and ears,
turning off the biased and over analytical brain, and observing
the way a child observes are the main attributes of this phase
[9].
3.1.1. Case study-1
In this case the ECC is an allocated building with a sunny gar-
den that has two gateways: one from the main entrance of the
ECC and the other from the entrance lobby; the latter is the
children’s access to the garden (Fig. 2a). The playground area
is shaded by a number of sunshades which are opened or
closed according to weather conditions.
According to the collected data from observation and inter-
views tactics, the open space in this ECC is almost a squared
area covered totally with tartan turf except some randomly
planted trees, and the edge which is paved and has a bed of
bushes and trees. Some trees are cut since they had dense roots
that affected sewage systems. There is another smaller paved
squared area attached to the main playground area that is des-
ignated for a built-in swimming pool (Fig. 2a–e).
The garden is occupied 3–4 h a day. Both active and passive
recreations are carried out in this open space. Namely, chil-
dren’s play, holding parties, sports, eating, reading and art
work activities can take place in the garden Fig. 3. Thus, cre-
ating an appealing, exciting, and safe atmosphere is crucial in
this open space, as the headmistress said.m
1/2
mo
ain
 mo
der
tene
nth 
ate 
nce
ch.ups m
ma
ont
hig
inten
hly/
h 
enc
wee
e
kly
ls of playground surface materials.
Figure 3 Art activities: footprints on the garden wall.
Figure 2 The garden elements: (a) garden entrance from outside the building; (b) a tree in the tartan area; (c) a tree bed; (d) the
swimming pool paved area; (e) the main playground area.
Figure 4 Openings of the septic sewage system under tartan turf.
942 D.K.E.-d. Kamel, L.M. KhodeirThere is not any application of irrigation systems, since it is
an artiﬁcial turf that does not need any irrigation. Two tree-
beds are traditionally irrigated, daily and early in the morning.
An ECC staff worker who is paid 700 L.E. monthly sweeps
and sprinkles tartan area with water two times a day (tartan
cleaning task is one of his duties every day). Furthermore,
400 L.E. is paid monthly to a gardener who takes care of
plants. Tartan turf is totally replaced every three years since
after this period it has been detected that it is corroded spe-
cially around swings. The total cost of replacing tartan turf
is around 32,000 L.E., including material and installation as
the headmistress said.
The headmistress is satisﬁed with the ﬁnishing ﬂoor materi-
als, especially the tartan turf, since it is safe for children’s play,
as well as its appearance that resembles natural grass; addi-
tionally, it is easy to handle manholes through the tartan area
by cutting around them Fig. 4. Sand as a ﬂoor covering is notrecommended by Cairene mothers as she said; but far from
that opinion she never thought of sand since it is an environ-
ment for insects that may be harmful to children. The headmis-
tress believes that gym ﬂooring types treated with shock-
absorbent technologies might be an appropriate choice to re-
duce injuries, but she guessed that it would cost a lot. She
never thought of planting lawns, she clariﬁed that children ﬁnd
it fun to cut the grass and tease each other. Furthermore, lawns
need irrigation in speciﬁc times that may conﬂict with playing
times.
3.1.2. Case study-2
This ECC is an unallocated building since it is a ground ﬂoor of
a residential building. The setbacks are utilized as the kinder-
garten open space. It is a sunny space that has two gateways:
one comes from the main entrance of the ECC, but it is always
Figure 5 The garden elements: (a) the main side for play; (b) planting pots; (c) the entrance space.
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classes. The latter is the children’s access to the garden. The
playground area is shaded by a number of shading devices that
are ﬁxed above windows confronting the open space Fig. 5.
The open space in this ECC is almost an L-shaped area that
is covered totally with tartan turf. Some planting pots are lo-
cated near the outer edge. The ECC owner mentioned that
she depended on grass in the ﬁrst year of operating her nurs-
ery, but a lot of problems emerged, such as lawn irrigation
times which conﬂict with playing times as the previous case,
and the lack in tolerance for heavy foot trafﬁc.
The garden is occupied 3–4 h a day, but this range may
change according to weather conditions. Both active and pas-
sive recreations are carried out in this open space. Therefore,
creating an inviting and safe atmosphere is vital as the owner
said.
There is no need for any irrigation systems, since this is an
artiﬁcial turf that does not need any watering. Planting pots,
on the other hand, need to be watered daily. The tartan turf
is swept and sprinkled with water two times a day; 100 L.E.
is paid monthly to a gardener who takes care of plants. Tartan
turf is totally replaced every three years. The owner added that
using sun shades positively affects the tartan’s lifetime, since it
reduces shrinkage rate.
The owner is satisﬁed with using tartan turf as a ﬁnishing
ﬂoor for her kindergarten outer space, since it is safe for chil-
dren’s play, in addition to its natural appearance. According to
utilities considerations, the owner ﬁnds it effortless to manage
manholes through tartan area. She never thinks of planting
lawns again as she found that was not suitable for ECC outer
spaces.
3.1.3. Case study-3
It is an allocated building with a sunny garden that surrounds
all building sides. The kindergarten entrance is through the
front yard. A terrace that is projected into the front yard is
the only shaded area in the open space; it includes playground
equipment also. It was not allowed in this case study to take
any snapshots according to security issues.
In this case, it is a walled garden that is divided into ﬁve
areas according to use: ﬁrst of all, a shaded area which is at-
tached to the building is the playground area for small children
(2.5–3.5 years); it is covered with tartan turf stuck on a tiled
ground by a large sticky tape to be easily removed for cleaning,
since this area is adjacent to a sandy zone. Secondly, a tartanturf linear area for sports and physical activities; tartan turf in
this area is stuck directly on a concrete base, not by using a
sticky tape. Thirdly, a sandy zone is designated as a play-
ground area for elder children (3.5–5 years); it involves play-
ground equipment. Fourthly, the backyard is a tiled area
which is used for driving children’s cars. Finally, a grassy area
which is located in front of the manager ofﬁce is used only for
picnics and providing the children with information about
some small turtles and frogs which are kept there.
The garden is occupied 2 h a day, since the working hours
of this kindergarten is only till 1:30 pm, not 4:00 pm like the
two previous ones. However, occupation hours are changed
according to weather conditions. As mentioned above, both
active and passive recreations are carried out in this open
space. Thus, creating an appealing, exciting, and safe atmo-
sphere that facilitates incorporating with nature is the aim of
creating this place, according to the owner.
The grass area is traditionally irrigated, daily and early in
the morning. The tartan turf is cleaned once a week, and is re-
placed every two years since the owner prefers the thinnest
kind to be easily cleaned. The total cost of its replacement is
3000 L.E. However, the sandy area is the most expensive, since
the white sand should be replaced every 6 months and this
costs 5000 L.E. White sand is preferred because it does not
cause any stains; it is covered at night to be protected from ani-
mals’ ﬁlth.
The owner thought of changing the tartan turf since it
shrinks as a result of frequent washing and exposure to sun
rays. She thought of ﬁnishing materials which are used in sport
courts, but she canceled this idea due to the difﬁculty in
accomplishing it easily and quickly. Nevertheless, the owner
is convinced with using white ﬁne sand in speciﬁc areas since
it is a shock-absorbent material.
According to considerations of utilities, it has been noticed
that sewer manholes are handled through tartan area by cut-
ting around and re-sticking tartan by a colored sticky tape
to determine their locations. In spite of designing this building
from the beginning as a kindergarten, suitable locating of util-
ities is not considered (sewers and electric boxes).3.2. Findings and discussions
Open environments in ECC should convey a sense of stability
and softness through simple design features, textures and
Concrete Edgings 
Haunched in 
Concrete 
20 mm Wet Pour 
Rubber Wearing 
Course 
)
Free-Draining Sub-base 
(Non-fines concrete/base 
course macadam
Figure 6 Wet pour 20 mm wearing course over rubber base [10].
2 CFH is the vertical distance between a designated play surface
(elevated surface for standing, sitting, or climbing) and the protective
surfacing below [5].
3 Loose ﬁll materials includes a variety of materials that is not
permanently ﬁxed on the ground.
4 Wet pour rubber is the EPDM (Ethylene Propylene Diene
Modiﬁed) rubber granules that form the basis of wet pour playground
safety surfacing [10].
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covery. However, the most distinctive attributes of a space
are: to be safe and to have the least cost, which represent
our concern in this paper [2].
Accordingly, it can be concluded that to take a warrant (li-
cense) to build an early childhood center, it is important to
have an open space, but as it appears from our case studies,
there are no standards and constrains about different areas
and uses in outdoor rooms. Every case has its own conditions;
it is either allocated or unallocated for use as an early child-
hood center.
Outdoor spaces are designed as a multiuse space, i.e., it is
utilized as a play area that has a playground equipment and
children’s cars, sport activities, reading, art work, parties and
sometimes eating may take place. Thus, the concept of a
planned open space does not exist except in the third case
study that has a divided outdoor space. In that case study, it
is important to explain some conditions about the location
and the management. It is located in Degla district in El-Maa-
di where a lot of foreigners live. As a result, it was important to
consider certain standards in designing an early childhood cen-
ter in general and in planning its open space in particular. It
has been noticed that the majority of children are foreigners.
However, standards and constraints are not accurately
followed.
Tartan turf is the most common ﬂooring material that has
been widely used. It has been seen (from owners and headmis-
tresses’ point of view) as the safest, most durable, charming,
easy to clean and less expensive to use in such spaces. In addi-
tion, it can be easy to cover sewer manholes regardless of their
unsafe locations.
This study shows that minimizing garden and planting
areas is a general trend, since planting care and maintenance
is a crucial factor when considering cost efﬁciency. This, of
course, is the hidden reason, but owners and headmistresses
justiﬁed not providing such areas by other reasons, such as
the unsuitability of irrigation schedules to playing times, caus-
ing stains and that children may cut it in order to tease each
other.
Recorded answers and observation results lead to the
induction that early childhood centers in Cairo are built
haphazardly. There is no general urban planning to decide
needy areas that have shortage in such services. Such so-
cio-cultural services became just commercial buildings. Con-
sequently, designing and structuring early childhood centers
do not conform to building type standards and
considerations.
Interviews and observation proved that the owners’
views are to what is applicable here in Egypt or what could
be relevant to our conditions, economically, culturally or
even environmentally. Surveys show that although there
are many alternatives to ﬂooring in ECC, selecting the
most appropriate solution is reliant on many aspects.
Amongst them are the point of view of the ECC’s owner
and their perception of safety and low maintenance
considerations.
Types of outdoor ﬂooring in Early Childhood Centers
(ECCs) have dramatically changed over the past thirty years
[10]. These changes have mostly been due to both the duty
of maintenance and the safety of such spaces.
At ﬁrst, in the late 1980s, most of the open spaces had basic
forms, and were constructed using grass or tarmacadam pads[10]. Although using grass offered a reasonable degree of
Critical Fall Height (CFH)2 protection, it resulted in many
deﬁciencies: it does not wear well; it becomes hard baked in
summer and waterlogged in winter [10], and it requires high
maintenance. Afterwards, the use of loose ﬁll surfaces3 (such
as cushion fall – play bark, play sand as well as non-bonded
rubber mulch) had been introduced. Although those materials
offered alternatives to synthetic playground ﬂooring, they used
to have high ongoing costs regarding their need of ongoing
maintenance to provide safety considerations [10]. Wet pour
rubber4 had been also used as a surface material in play-
grounds; but in spite of its adequate CFH protection, it could
easily be damaged or removed from the site, especially when
using tiles.
Nowadays, the rapid development of outdoor ﬂooring
materials is creating diversiﬁed options to choose from.
Accordingly, this paper suggests other alternatives that might
have higher initial costs than tartan or sand, but are safer
and have low maintenance options.
Classifying outdoor ﬂooring surfaces alternatives in ECCs
could be regarded from different aspects including their man-
ufacture technique, their environmental impact, and ease of
maintenance, in addition to aesthetics and safety consider-
ations. However, the focus here is on both maintenance
and safety factors; as a consequence, outdoor ﬂooring mate-
rials alternatives can be divided into: ﬁxed materials that are
generally speciﬁed by their high initial cost and their low
ongoing and maintenance cost, and loose ﬁll materials that
are generally speciﬁed by their low initial costs and high
ongoing costs of maintenance. These types can be described
as follows:
3.2.1. Fixed outdoor ﬂoorings
include several types of synthetic poured playground surfaces
which are made with a two-layer system. The base layer is
composed of recycled tire bufﬁng that provides the cushion.
The top layer consists of rubber granules molded together
with urethane. Synthetic poured surfaces have the advantage
of ease of accessibility for strollers and wheelchairs. These
ﬂoorings offer low maintenance solution since it has low
Figure 9 Bonded rubber mulch ﬂooring has a natural look [10].
Figure 7 Locally available compact rubber tiles [12].
Figure 8 Locally available rubber foam tiles [12].
Layer 5: impact mats under swings
Layer 4: loose fill surfacing material
Layer 3: Geotextile cloth
Layer 2: 7.5-15 cm of loose fill (e.g. gravel for 
drainage)
Layer 1: hard surface (asphalt, concrete, etc.)
Figure 10 Installation layers for loose-ﬁll over a hard surface [14].
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Table 2 the proposed strategy for selecting safe and low maintenance ﬂooring surface in ECC outdoors. Refs. [3,15]. (See above-
mentioned references for further information.)
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Table 2 (continued)
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Table 2 (continued)
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Type of flooring material
Figure 11 Comparing different materials suitable for passive
activities in ECC in Egypt based on the four major factors that
form the criteria of the selection process.
R
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Type of flooring material
Figure 12 Comparing different materials suitable for active
activities in ECC in Egypt based on the four major factors that
form the criteria of the selection process.
948 D.K.E.-d. Kamel, L.M. Khodeirongoing maintenance costs; however it has got high initial
costs [11].
This system shown in Fig. 6 consists of a free draining sub
base layer and a 17–20 mm deep wearing course. This provides
the basic 0.7 m of CFH protection [10]. This system, thoughavailable in the Egyptian market, is speciﬁed for sports and ﬁt-
ness clubs and for industrial use, as a result of lack of local
codes for ECC ﬂooring design. The thickness of these local
rubber tiles ranges from 5 mm up to 20 mm, and their dimen-
sions are 100 · 110 cm; different colors are also available Fig. 7
[12].
A strategy for selecting safe and low maintenance ﬂoorings in early childhood centers outdoors (Cairo, Egypt) 949Rubber Foam Tiles Fig. 8 are also a local product that
might be used as an anti-slipper ﬂooring type in playgrounds;
it is used in kindergartens, health clubs and around pools. It is
available in different shapes, colors and dimensions upon re-
quest. These materials can be used as impact mats under
swings.
Bonded rubber mulch ﬂooring is formed from recycled
nonpneumatic tires which are shredded to give a bark-like
appearance Fig. 9. It is laid on site as a ‘wet’ product,
and then cures to form a durable playground surface. Its
thickness of surface determines the CFH protection it offers
[10]. Its distinct advantages over wet pour are that it looks
a lot more natural than wet pour, and it can be laid onto
any existing ground without the added expense of founda-
tions; moreover it is a very durable material and has low
initial and ongoing costs, while its main drawback is that
it cannot be applied on particularly complex landscape de-
signs [10].
Although these recycled rubber materials are widely used
by Egyptian companies, they are not applied on ﬂooring sur-
faces in playgrounds. The recycled rubber instead is made into
curbs for roads. Thus the paper suggests that the local market
should beneﬁt from the qualities of such recycled material in
ECC playground areas.
3.2.2. Loose-ﬁll outdoor ﬂoorings
offer low initial-cost solutions since they are almost made of
natural materials including sand and recycled old timber prod-
ucts [13], such as play bark, play sand as well as non-bonded
rubber mulch. Fig. 10 shows the installation layers for loose-ﬁll
ﬂooring over a hard surface.
However, those materials require considerable mainte-
nance and might become unhygienic owing to several fac-
tors: animals use them as toilets all year round; play
sand and bark are strewn throughout the playground; they
require high and long term maintenance, and it is difﬁcult
to ensure that minimum depths are adhered to in
playgrounds[10].
4. A strategy for selecting safe and low maintenance ﬂooring
surface in ECC outdoors
In accordance with the previous ﬁndings and discussions,
selecting safe and low maintenance outdoor surfaces in ECC
should be guided by a general strategy, starting from the ear-
lier phases of landscape design process. This strategy which
is one of the main objectives of this paper can be divided into
the stages show in Table 2.
5. Conclusion
ECC in Egypt can be classiﬁed according to their type of
allocation into: Allocated ECC (ECC built with pre-inten-
tion), and Unallocated ECC (allocated in an unintended
manner, e.g. a ﬂoor in a residential building). ECCs in Egypt
almost lack standardization concerning providing adequate
outdoor spaces, and choosing the right type of outdoor fea-
tures, including ﬂoorings. The choice of outdoor ﬂoorings
in ECC in Egypt is mainly affected by the point of view of
the owner, and his subjective view of providing safety forkids. The most commonly used ﬂooring type in the discussed
case studies was tartan ﬂooring ﬁxed over a solid ground with
a minimum thickness of 0.5 cm. Its main advantage is that it
is easy to maintain and resembles the appearance of natural
lawns. The major drawback of tartan is that it does not offer
adequate (CFH) with the applied thicknesses. Thus it is not
safe.
Therefore, it is important to reconsider how to create such
buildings, especially the design of their outdoor spaces as a vi-
tal component in this building type. Early childhood centers in
general and their outdoor spaces in particular represent the
core of evolving psychosocial wellbeing and cognitive develop-
ment. Accordingly, creating an outdoor space that supports its
intended functions, while reaching safe and low maintenance
landscape, is the ideal equation that has been solved in this
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